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OverviewOverview

•• Update on MLS water vapor validation with version 1.5Update on MLS water vapor validation with version 1.5
•• QuicklookQuicklook at MLS water vapor test version 2.1at MLS water vapor test version 2.1
•• Comparison of HygrometersComparison of Hygrometers
•• VaisalaVaisala RS92 updateRS92 update



Cryogenic Cryogenic FrostpointFrostpoint Hygrometer (CFH)Hygrometer (CFH)

•• Absolute measurementAbsolute measurement

•• Vertical Range: surface to ~28 kmVertical Range: surface to ~28 km
(surface to ~25 km on ascent)(surface to ~25 km on ascent)

•• Uncertainty: troposphere:  > 4% MRUncertainty: troposphere:  > 4% MR
stratosphere: ~ 9 %stratosphere: ~ 9 %

•• Microprocessor controlMicroprocessor control

•• Phase sensitive detector: Phase sensitive detector: 
electronic sunlight filter electronic sunlight filter 

•• Weight: ~ 400 Weight: ~ 400 grgr

•• Payloads carry  ECC ozone Payloads carry  ECC ozone 
sondesonde and and VaisalaVaisala RS80RS80

•• ~170 soundings so far~170 soundings so far
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Satellite comparisonSatellite comparison



Validation of MLS version 1.5 water vaporValidation of MLS version 1.5 water vapor



MLS Comparison: Arctic winterMLS Comparison: Arctic winter



MLS Comparison: Mid latitudesMLS Comparison: Mid latitudes

Boulder, CO Lauder, NZ



MLS Comparison: Tropics MLS Comparison: Tropics 

July 2005 July 2006

Costa Rica : JulyCosta Rica : July



MLS Comparison: Tropics MLS Comparison: Tropics 
Biak Indonesia: Jan 2006Biak Indonesia: Jan 2006



MLS Comparison: Tropics MLS Comparison: Tropics 
Costa Rica  AVE Jan/Feb 2006Costa Rica  AVE Jan/Feb 2006



Comparison of versions 1.5 and 2.1Comparison of versions 1.5 and 2.1



SondakylSondakylää & Boulder example& Boulder example



Comparison with FIRSComparison with FIRS--22



Average difference from CFH: version 1.5 & 2.1Average difference from CFH: version 1.5 & 2.1

Mid and high latitudesMid and high latitudes

onlyonly



Comparison between CFH and aircraftComparison between CFH and aircraft

January/February 2006January/February 2006



WB57 and CFH profilesWB57 and CFH profiles

Harvard Ly-alpha JPL TDL



CFH CorrelationsCFH Correlations

Harvard Ly-alpha JPL TDL



CFH Correlation CFH Correlation MayCommMayComm balloon borne TDL balloon borne TDL 



CRCR--AVE and SOWER/Biak comparisonAVE and SOWER/Biak comparison

AverageAverage

CFH profile at CFH profile at 

Biak IndonesiaBiak Indonesia

1.21.2°°S, 136.1S, 136.1°°EE

88--16 Jan16 Jan 20062006

AverageAverage

CFH profile at CFH profile at 

Costa RicaCosta Rica

10.010.0°°N, 84.1N, 84.1°°WW

4 Jan 4 Jan –– 4 Mar 20064 Mar 2006



GeophysicaGeophysica and CFH profilesand CFH profiles

CFH profiles at CFH profiles at 

Biak IndonesiaBiak Indonesia

1.21.2°°S, 136.1S, 136.1°°EE

88--1616 Jan 2006Jan 2006

FISH total waterFISH total water

profiles at profiles at 

Darwin, AustraliaDarwin, Australia

12°S, 131°E12°S, 131°E

4 Nov 4 Nov –– 14 Dec 200514 Dec 2005

Data courtesy C. SchillerData courtesy C. Schiller



Daytime comparisons between Daytime comparisons between 
CFH and CFH and VaisalaVaisala RS92RS92



Relative RH difference RS92 Relative RH difference RS92 -- CFHCFH

Costa Rica Jul 2005 Beltsville, MD Jul 2006



SummarySummary
•• Stratospheric MLS water vapor:Stratospheric MLS water vapor:

Agreement within measurement uncertainty for both Agreement within measurement uncertainty for both 
version 1.5 and 2.1version 1.5 and 2.1

•• Except for tropical tape recorder during boreal winterExcept for tropical tape recorder during boreal winter

•• TroposphericTropospheric MLS water vapor:MLS water vapor:
Version 2.1 improves general shape in UT, Version 2.1 improves general shape in UT, 
but still very dry and highly variablebut still very dry and highly variable

•• WB57 instruments are too wet compared to CFH;WB57 instruments are too wet compared to CFH;
no serious disagreements between CFH and other no serious disagreements between CFH and other 
balloon or balloon or GeophysicaGeophysica instrumentsinstruments

•• VaisalaVaisala RS92 relative humidity during daytime still up to RS92 relative humidity during daytime still up to 
50% too dry (same as last year)50% too dry (same as last year)
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Validation of AURA/MLS water vapor Validation of AURA/MLS water vapor 
observations using the Cryogenic observations using the Cryogenic 
FrostpointFrostpoint Hygrometer (CFH) and Hygrometer (CFH) and 

comparisons with aircraft water vapor comparisons with aircraft water vapor 
instruments and instruments and VaisalaVaisala RS92RS92


